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Academy. MMLS will also continue to
manage the Center tor Fisheries and Engi¬
neering Research which uses the testing
facilities at the National Ship Research
Development Center (NSRDC) at the David
Taylor Model Basin in Betnesda. Mary¬
land. Through the Center, researchers
from MIT and other academic institutions,
state aoencies. and gear manutacturers

make use of the NSRDC's large-scale
and finely tuned towing tank and circulat-

v^ater channel. (See Quarterly Report,
Summer 1982).

Undergraduate Research Opportunities
v/ill be made available, as they have in the
past, through Sea Grant's education pro¬
gram. while work continues to complete a
series of marine science teaching modules
with the New Bedford School system. De¬
tails on all Sea Grant and other marine-
related activities at MIT, or research at any
of the 31 Sea Grant programs are availa¬
ble through the Sea Grant Information
Center, asmall reference facility which
houses reports, periodicals and has access
to anational Sea Grant data base.

FMIT Sea Grant Receives
Nevvf Two-year Award
Congress started up the Sea Grant Program
over two decades ago to encourage great¬
er use, coupled v;ith sound management,
of ocean and coastal resources. Like its
predecessor Land Grant, the Program was
based in US universities, principally in
states bordering the ocean or Great Lakes.
The legislation establishing Sea Grant
offered partial funding through afederal
grant, with the requirement that each pro-
oram match that support by more than a
tnird from non-federal sources including in¬
dustry, private foundations, state and local
governments, and universities. The match¬
ing fund concept has ensured the active
participation and cooperation of those
people who have ultimately used Sea Grant
research. Early and ongoing involvement
of users has been akey reason that Sea
Grant's research has been so'relevant and
practical. Small companies without the
financial resources for extensive research
and development have been able to coop¬
erate v;ith university faculty and students to
develop profitable and beneficial technolo¬
gies; large industries have found acommon
ground to share information and look long¬
term at w'ays of producing more food and
■energy from the vast resources of the
oceans; local and state governments have
helped to create data bases and docu¬
ments which helped to make balanced
economic and environmental decisions on
l a n d u s e .

As of July of this year, with anew, two-
year S3.4 million award from the National
Oceanic and Atmospheric Administration
(NOAA) through the Department of Com¬
merce, the institute begins its fifteenth year
as part of the Sea Grant netvrark. For the
first fiscal year, 1984-85, MIT has SI .5 mil¬
lion in matching funds from avariety of
sources. Sea Grant will emphasize research
in four major categories: Offshore (geo¬
technical, structures, and hydrodynamics),
unmanned, underwater vehicles, coastal
processes, and biotechnology and living
resource development. Advisory services
and education projects will complement
the research, seeking ways to transmit re¬
sults as efficiently as possible to the broad-

■est number of people.
The Marine Industry Advisory Service

Collegium, apartnership of member com¬
panies and government organizations, will
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offer four workshops this year for research-
and users to meet and discuss current

work and its future applications. Tnrough
another advisory service arm, the Massa¬
chusetts Marine Liaison Service (MMLS),
professional fishermen will take part in a
State and Sea Grant sponsored education¬
al program at the Massachusetts Maritime
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Help from Sharks in the
Fight Against Cancer

n̂̂orr.emoimoŝo\uŝ ê̂SeaMIT indicatestnatthese
and often maligned fisn,

may help fight cancer. P'ojf f of

ês has the beneficial effect ol stop¬
ping the growth of some tumors mlabora
'Tar̂ which have remained largely un.
touched by the process of evolution forStons of years have askeletal structure

principally cartilage, rather than■Imost animals, ( , -ur i -

t e r r o r

Grant research at
sometimes fierce,

w h i c h I S !
hard bone found in
■isharks themselves have aremarkably
incidence of cancer. According to

Langer and Lee an extract from this car¬
tilage may be the reason for the lowcancer rate and shows promise as an inhi¬
bitor ol cancer in humans.

Past medical studies at the Childrens
Hospital Medical Center in Boston, have
found that although blood vessels grow
nearly everywhere in ahealthy animal, ca
tilaoe resists capillary spreading. And it is
caHlaries that carry the nutrients oxy
aen that tumors need to grow. Until blood
Hssels provide the tumor with these sub¬
stances it seems to remain small. With
arrival of nourishment, the tumor grows
rapidly. Researchers have long guessed
that the tumor "asks" the capillaries to
move toward it through some form of at-
tractant. The process has been called an-

t r i e

ously
countries, is finding aplace on US d'̂ ner taWeŝ40 percenns mrov/n away as unusa

discarded cartilage, the waste
l o w

1would oooel. ecooo™,., .
Researchers Seek Improve¬
ments in Wave Modelingan ocean resource, they are little used and

abundant in many parts of the wô ld-
In ayear-long study, they found that me

inhibiting substance vvas much ^udant in the shark cartilage than 'hthe calves, While it takes 500 grams of calf
cartilaoe to oet one milligram of the ex-S. me saRe amount of inhibitor can
processed from one-half gram of shark.T,. jextract also proved to be more poient
and require less purification. '

yet knows why the the snark
anti-anoiogenesis factor works. To gain
tnis knowledge, the researchers need tofirst oevelop Durer extracts and ametnod
of testing that does not involve I've ani-̂mals. Working with live animals 'S costly
and slow; if the same results could beachieved in aglass dish, tney could rea.h
conclusions more quickly. Like rnucn Siat.,
of-the-art research, results will take tim-
and infinite patience, but Langer bekevesthe prospects are quite promising. (This

■story is based on an article by Juke Scne^-
ter which appeared in the MIT Indû r.aProgram Reports on Research.)

forces on ships and
an economically im-prediction of v/ave

-°nt survey it was found th=i blov-s
by waves ... are tne most common sourceof heavy-weather damage to ships and

catastrophic casualties to mer-

are conducting laboratory experiments
using aprogrammable wave generator tonroduce repeatable breaking waves endmSsure the forces imposed on prototypeSructures. The repeataoikty of the expen-ment permits the forces to be measured
in acontrolled manner for waves )ust be¬
fore, at, and after breaking.

Melville would like the project to
nroduce “the reference set of laboratoryLasurementsfor breaking-wave forces ,

1 n e

I n a r e c en e

T h e

N o o n e

în experiments to understand if and how
cartilage retards angiogenesis Langer and
Lee first used calf cartilage. Their stuoies
brought new observations, but the required
purification of the cartilage yielded on Va
tiny quantity of the anti-angiogenesis factor
for them to work with. Looking for amo e.
ample source, two years ago Sea Grant
suDported research to determine the feas¬
ibility of using shark cartilage Callagecomposes about 6percent of the sharks
total body weioht, compared to less tnan

calves. Additionally, sharks
about 10 times heavier. As

I

i

L i a i s o n
0.6 percent in
are very large.

Atmospheric Administration through theof Sea Grant, Free subscriptions of
Quarterly Report are availaole on

request from the MIT Sea Grant CollegepTogram, Guilding 3̂8-302 Camb-ge,MA 02139. Telephone (ol 7)-4o3-34bl.

The MIT Sea Grant Quarterly Report
reviews the Program's marine-related
research, education, and advisory
service activities at the Massachusw.tts
Institute of Technology. Funding is
provided by the National Oceanic and
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In the past. vanaPilny mgenerating tne
waves has led to variability mtne measure¬
ments By exactly reprooucmg tne gen- ^
eratmg process. Melville and Cnan reouce
tne ambiguity so that any lack of reproduc¬
ibility in tne wave pressure measurements
IS due to variability in the fine scale struc-
tu»'e of tne breaking process itself. In order
to Quantify these fine scales, tne usual
pressure and surface displacement (wave
snape) measurements are being comple¬
mented by high speed pnotograpny and
fluid velocity measurements using laser
anemometry (measuring movement at an
exact spot).

Melville believes that one reason v;hy
tne details of the pressure field may not be
reproducible is because the velocity field
vanes unpredictably on avery fine scale,
particularly just before the breaking wave
hits the structure. Wave breaking is atran¬
sition process between (predictable) lami¬
nar flow and (unpredictable) turbulent flow.
Before doing theoretical and numerical
modelling, the source of the variability
must be isolated. One approach is to cor¬
relate the velocity and pressure measure¬
ments from test to test. If the pressures vary
significantly while maintaining asignificant

continued on page 4.

troiieo laboratory experiments, trie sampi.ng
system can be triggered to start afew mil¬
liseconds prior to tne impact, triereoy
catcnmg tne full pressure field. There the
randomness of tne waves prevents apre-
Oiction wnen awave will break agamst a
structure, suggesting tnat most measure¬
ments of forces mtne field are probably not
aone on tne necessarily snort timescales.

structures, which would provide areli¬
able foundation tor further tneoret;cai and
numerical modeliing.THe believes that -
they will nave that set of measurements m
the next year.

According to Melville, the work so far
has shown that the wave pressure on a
structure can rise from zero to its maxi¬
mum value in milliseconds or less. In con-

● o n

Undergraduate Researchers at MIT
The Great MIT Keel Haul
On Seotember 26, 1983 the Australian II 12-meter sailing yacht, to tne delight ol those
Down Under upset the American Liberty mthe 1983 Americas Cup regatta in New¬
port. Rhode Island. The winning secret, amysterious-winged keel, supposedly
reduced drag and provided extra stability for the ultimate victory. , .

On January 12.1984. Halsey Herreshoff. naval architect and tactition for the defeated
Liberty told agroup of MIT students he vv̂ as confident that with abit of R&D the U.S.
could recapture the coveted Cup. Herreshoff was talking to the right crowd.

Piqued by the challenge of outmaneuvering the audacious Aussies. 20 MIT students
banded together tvv/o-by-tv;o to enter an America's Cup race. MIT style. The contest
v;as oroanized by Cliff Goudey. engineer and naval architect at MIT Sea Grant, and
the object vjas to design and construct asuperior model winged keel. Entries would
compete -how' else? -in acomputerizeo simulation of the famous regatta.

Unleashing uninhibited, scientific imaginations, tne students concocted an unusual
array of keel configurations. Designs ranged from abulbous keel vyith flat, nub-like fins

wide contraption v/ith long, narrow fins angled at 20 and capped v/ith tip pods. All
models w'ere constructed of "Bondo" over astandard steel skeleton.

Twelve meter rules and the lest facility, MIT's Variable Pressure Water Tunnel, dic¬
tated the Design parameters. Model keels, for example, could not be more tnan IVz
inches deep. The intersection with the hull had to be at least 10 inches long and one
inch wiae, and keel wings w^ere limited to 7V'2 inches total v;idth.

To oetermine each model's impact on vessel stability, lift, drag, and the size and
vertical distribution of volume were measured in the v/ater tunnel. This data, combined
vvitn abaseline hull and sail plan design, was furnisned to MITs Velocity Prediction
(computer) Program (VPP). Developed in tne Department of Ocean Engineering, VPP
accurately predicts ayacht's sailing performance given v/ind conditions and vessel
design cnaractenstics.

T n e r a c e v ; a s o n .

Actually, two races w'ere run. Astandard America's Cup simulated Newport, Rhode
Island wind conditions, where speeds typically increase from 8to 20 knots during the
race. Tnree windward, one running, and tw'o reaching legs v^ere used. Tne winning
keel, desicned by John Wang and Davis Pan, was asimple, tapered planform. Ironic¬
ally. it had'̂ no wings: Goudey said the full benefit of keel wings may not have been
realized in these conditions, since to achieve that, the entire baseline yacht should
have been redesigned to take full advantage of eacn variation. “We were limited by
time and couldn't miake all possible refinements,’' Goudey explained.

Comoetitors in the 1987 America's Cud in Perth, Australia, should beware of MIT
students Bill Dalton and Rick Fontana. Their keel design, incorporating large, full-
width fins angled down at 30 with an aft sting, took first place in the second race simu¬
lating the winds of Perth. Here, in unrelenting 24-knot gales, the extra stability afforded
by heavy v/ings and large fins was apparent. Asked if his keel had potential for afuture
America’s Cup. Fontana said, “Sure!" But he has no plans to sell yet.

Adesign by George Chyz and Jim Gcttw'ald, with constant chord, increased low'er
thickness, and small fins set aft. finished astrong second in both races. “That design
may be the best all-around penormer,*’ said Goudey.

The keel haul even was offered during MlTs Independent Activities Period, amonth¬
long program of unstructured courses, lectures, and activities presented by and for
the MIT community in January each year.

Cne of the biggest risk-takers in the contest now has gone on to serious scientific
study of the subject. John Cross’ unusually innovative contest entry, with ahollow,
open-ended cylindrical wing, finished poorly in the race. But with an Undergraduate
Research Opportunity award (UROP) (see Quarterly Report, Fall-Winter 1983-84) from
MIT Sea Grant, Cross is (jndertaking asystematic analysis of the effects of keel v îngs.

Using a“parent" keel design, he will add various wing configurations and test them
in the Vv̂ ater tunnel. If Herreshoff's prediction is true, this little bit of R&D just might in¬
spire aU.S. victory in ’87.

t o a

no fins; tapered plan formWang/Pan

large, full width fins. 30 Deg..
15% tnickness; aft stmg

D a l t o n / F o n i a n a

constan t chord , inc reased lower
thickness; small fins set aft

Chyz/Gottwald

D i e n e s / C r o s s c i r c u l a r f o i l

Figure 2. Winning keel designs
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talk about v̂ avs oi reducing me US gncidence ot heart oisease. He brings with
him the oerspective of 35 7® '̂̂
h«ad of me longest continuous n.art stuoy

tne world mFramingham.
.Contact Madeleine If

deed on the 2/in
,Building 37,

avai labie

waves, they have
breaking events mtne
lipve that v^e know now
breakino waves, which was really quite im-
oortantTor qoma these experiments manoS manner; says Melville. "I am confi¬dent tLt we will produce scaling laws which
Will permit us to reliably extrapolate ou
measurements to iull scale. k p
The velocities mbreaking ^of magnitude larger than those in

v;aves of the same height, so
me immediate neighbor-

y v

reg'Siration. a
exerc ise mv;n
ascorable game
Program on Negotiation.

i n

t h e

The conference chair is J.D. Nyharl. MIT
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First in asenes of MIT Sea Grant reports aimed at disseminating foreign technical
work which is generally unavailable. The two translations by Leonid Pukshansky were
selected lor their relevance to current work being done in the U.S. On Trawl Hydro-

extensive tutl-scale flow measurements in and around amidwater

Russian Translation: On
Trawl Hydrodynamics and
Hydrodynamic Water
Channel for Fishing Gear
Research
Clifford A. Goudey. ed.
Center for Fisheries Engineering
Research, Report 5

MITSG 83-32 7pp No Charge

□

dynamics concerns _- „ . ^ „
trawl. Research techniques used suggest the Russians have an active and well sup-
ported gear research program. The second article describes aUSSR tacmty tor
hydrodynamic testing of model trawl gear.

Using the MIT-NOAA Deep Ocean Mining Model, the authors thoroughly analyze
the economic outcomes of ahypothetical pioneer deep ocean manganese nodule
mining project. Adetailed narrative of likely events leading to full commercial produc¬
tion is provided. Capital and operating costs are estimated, and assumptions neces¬
sary to the financial analysis made in the model are described. Finally, acomplete
financial analysis is detailed based on estimated costs, timing, regulatory policies.

□APioneer Deep Ocean
Mining Venture
JD. Nyhart, M.S. Triantafyllou
MITSG 83-14 255pp S8.00.

Since early 1900s, residents of Nahant and nearby communities have complained
about achronic stench emanating from abrown alga that has washed up on local
beaches This study identified the aloa as an abnormal free-living form of the common,
attached filamentous, Pilayella littoralis. The foul order is caused by anaerobic wet de¬
composition of the biomass, buried chiefly during tne annual late-winter and eariy-
spring natural beach build up process. The report describes the history of the problem,
the research methods used to understand tne growth, reproduction, and transpoh of
tne aigae, and suggests short-term management and long-term research schemes.

□An Ecodynamic Analysis
of Algal Blooms Fouling
Nahant Bay Beaches
Alician V. Quinlan
MITSG 82-15 93pp S8.00

Life cycle chanoes that allow populations of the toxic dinoflagellate Gonyaulax tarn-
arensis Lebour toinhabit the benthos and the plankton alternately are important factors
reoulating the initiation and decline of red tide blooms in embayments. Population
monitoring showed that encystment contributed substantially to the decline of the veg¬
etative cell population. The authors conclude that the encystment/excystment cycle
temporarily restricts the occurrence of the vegetative population and may not be op¬
timized for bloom formation. Factors that distinguish bloom from non-bloom years ap¬
pear to be operating on the growth of the planktonic population.
Reprinted from Marine Biology, v.76, 1983, pp.179-189.

Importance of Life Cycle
Events in the Population
Dynamics of Gonyaulax
t a m a r e n s i s

□

D.M. Anderson, S.W. Chisholm,
C.J. Watras
MITSG 83-29J 12pp No charge

Please check off those publications you would like to order, and return this entire
paae -or acopy of it -to the Sea Grant Program, Massachusetts Institute of Tech- -
nology, Building E38-302, Cambridge, MA 02139.Enclosed: S.

T i t l eN a m e
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Quantitative Geometric
Characterization 01 Jw _̂-_-
Dimensional Flaws via
Liquid Crystals and
Thermography
j.H. Williams, Jr., B.R.Felenchak,
R j , N a g e m
M1TSG84-6J 21PP

□

S2.00.

□Shark Cartilage Contains
Inhibitors of Tumor Angio¬
genesis

tTo?l5»J°i'p-eS-P iP-IP- Pi awplpea caa.p.
Analysis of Manufacturing
Processes of Large Anchor
Chains, Phase 11 -Devel¬
opment of Strategies for
Improving the Reliability to
Welded Chains
RobertJ.Klimowski.V.J.Papazoglou.
Kso'̂ S^̂ ffSpp Photocopy or.ly
avsilable, SI 2.50

□

□Hypothermia: Think
Survival. Not Rescue
Maine/New Hampshire Sea Grant
Colleae Program. 28 minutes, co o,®and W', S2.50 rental tee.VHS V2

Desioned for those
.Simulated accident and□Hypothermia: The Chill

That Need Not Kill
t u r e

Maine/New Hampshire .Sea Grant
Coll'=‘Qe Program. 18 minutes, co ,
VHS V2" and 3/4", S2.50 rental fee.


